Cerebral influences of sodium and angiotensin II on cardiovascular function in hypotensive hemorrhage.
During progressive blood loss several mechanisms act in concert to compensate for the reduced intravascular volume with the overall aim to provide sufficient blood supply to vital organs. The hemodynamic responses in this situation follow a characteristic course of events in conscious individuals with an initial phase of largely maintained blood pressure and tachycardia followed by an abrupt fall in pressure, accompanied by bradycardia and widespread inhibition of sympathetic nervous activity when 20-30% of the blood volume is lost. Our research has focussed on Na+ and angiotensin II effects on the brain for the cardiovascular compensatory mechanisms in response to hypotensive hemorrhage in sheep. We have found that intracerebroventricular infusion of hypertonic NaCl solution improves the tolerance to blood loss, i.e., increases the amount of blood loss needed to induce hypotension. Inhalation anesthesia abolished this effect of the infusion. Similarly, corresponding infusions of angiotensin II also increased the resistance to blood loss in conscious animals only, although accompanied by different hemodynamic compensatory mechanisms. The effects of intracerebroventricular hypertonic NaCl infusion on cardiovascular compensation during hemorrhage are similar to those achieved with treatment of hemorrhagic shock with intravenous infusions of small volumes of hypertonic NaCl solutions. We therefore suggest that a substantial part of the beneficial effect of that treatment is mediated via direct effects of the hypernatremia on the brain. These observations also illustrate the need for further elucidation of more possible influences on autonomic functions by increased Na+ concentration which, together with hypovolemia, is a hallmark of dehydration.